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�D suhylrxv gudiw zdv flufxodwhg dqg suhvhqwhg zlwk wkh wlwoh= Rswlpdo Ilup Vl}h dqg wkh Jurzwk ri
Frqjorphudwh dqg Vlqjoh0Lqgxvwu| Ilupv1 Wklv uhvhdufk zdv vxssruwhg e| QVI Judqw &VEU0<:3<75:1 Zh
zlvk wr wkdqn Mrkq Judkdp/ Urehuw Kdxvzdog/ Dqmdq Wkdnru/ Vkhulgdq Wlwpdq/ Kdoxn Xqdo dqg vhpl0
qdu sduwlflsdqwv dw Fduqhjlh Phoorq/ Kduydug Xqlyhuvlw|/ Loolqrlv/ Lqgldqd/ Pdu|odqg/ Plfkljdq/ Rklr Vwdwh/
Xqlyhuvlw| ri Shqqv|oydqld/ Ylujlqld Sro|whfkqlf Xqlyhuvlw|/ Wkh 4<<< DID phhwlqjv/ wkh Qdwlrqdo Exuhdx
ri Hfrqrplf Uhvhdufk/ dqg wkh 4<<; Ilqdqfh dqg Dffrxqwlqj Frqihuhqfh dw Q\X iru wkhlu frpphqwv1 Zh
dovr zlvk wr wkdqn uhvhdufkhuv dw wkh Fhqwhu iru Hfrqrplf Vwxglhv iru frpphqwv dqg wkhlu khos zlwk wkh
gdwd xvhg lq wklv vwxg|1 Pdnvlprylf fdq eh uhdfkhg e| hpdlo dw ypd{Cpev1xpg1hgx/ Lqwhuqhw krphsdjh=
kwws=22zzz1pev1xpg1hgx2Ilqdqfh2ypd{21 Skloolsv fdq eh uhdfkhg e| hpdlo dw JSkloolsvCpev1xpg1hgx/
Lqwhuqhw krphsdjh= kwws=22zzz1pev1xpg1hgx2Ilqdqfh2jskloolsv21 Wkh uhvhdufk zdv frqgxfwhg dw wkh Fhq0
whu iru Hfrqrplf Vwxglhv/ X1V1 Exuhdx ri wkh Fhqvxv/ Ghsduwphqw ri Frpphufh1 Wkh dxwkruv dorqh duh
uhvsrqvleoh iru wkh zrun dqg dq| huuruv ru rplvvlrqv1
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Zh ghyhors d sur�w0pd{lpl}lqj qhrfodvvlfdo prgho ri rswlpdo �up vl}h dqg jurzwk dfurvv gl�huhqw

lqgxvwulhv1 Wkh prgho suhglfwv krz frqjorphudwh �upv zloo doorfdwh uhvrxufhv dfurvv glylvlrqv ryhu

wkh exvlqhvv f|foh dqg krz wkhlu uhvsrqvhv wr lqgxvwu| vkrfnv zloo gl�hu iurp wkrvh ri vlqjoh0vhjphqw

�upv1 Zh whvw rxu prgho dqg �qg wkdw jurzwk ri frqjorphudwh dqg vlqjoh0vhjphqw �upv lv uhodwhg wr

ixqgdphqwdo lqgxvwu| idfwruv dqg lqglylgxdo �up0vhjphqw surgxfwlylw| frqvlvwhqw zlwk rxu vlpsoh

qhrfodvvlfdo wkhru|1 Frqjorphudwhv jurz ohvv lq d sduwlfxodu vhjphqw li wkhlu rwkhu vhjphqwv duh

pruh surgxfwlyh dqg li wkhlu rwkhu vhjphqwv h{shulhqfh d odujhu srvlwlyh ghpdqg vkrfn1 Zh �qg

wkdw wkh jurzwk udwhv ri shulskhudo vhjphqwv duh yhu| vhqvlwlyh wr uhodwlyh surgxfwlylw| dqg wkdw

frqjorphudwhv vkduso| fxw wkh jurzwk ri xqsurgxfwlyh shulskhudo vhjphqwv1 Zh gr �qg vrph

hylghqfh frqvlvwhqw zlwk djhqf| sureohpv iru frqjorphudwh �upv wkdw duh eurnhq xs1 Krzhyhu/

wkh pdmrulw| ri frqjorphudwh �upv h{klelw jurzwk dfurvv exvlqhvv vhjphqwv wkdw lv frqvlvwhqw zlwk

rswlpdo ehkdylru1
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4Odqj dqg Vwxo} +4<<7,/ Ehujhu dqg Rihn +4<<8, dqg Frpphqw dqg Mduuhoo +4<<8, grfxphqw d frqjorphu0
dwh glvfrxqw lq wkh vwrfn pdunhw dqg orz uhwxuqv wr frqjorphudwh �upv1 Udmdq/ Vhuydhv/ dqg ]lqjdohv +4<<:,
dqg Vfkduivwhlq +4<<:, h{dplqh frqjorphudwh lqyhvwphqw dfurvv gl�huhqw exvlqhvv vhjphqwv1 Odprqw +4<<:,
dqg Vklq dqg Vwxo} +4<<:, h{dplqh wkh uhodwlrq ri lqyhvwphqw wr fdvk �rz iru frqjorphudwh lqgxvwu| vhj0
phqwv1 Iru rqh h{dpsoh iurp wkh exvlqhvv suhvv vhh _Wkhq Wkhuh Zloo eh Wzr/% Qhz \run Wlphv/ exvlqhvv
vhfwlrq/ Rfwrehu 46/ 4<<;1

5Shwhuv dqg Zdwhupdq +4<;5,/ Vfkpdohqvhh +4<;8,/ dqg pdq| rwkhu dxwkruv/ kdyh qrwhg wkdw �upv gl�hu
hyhq zlwklq wkh vdph pdunhwv1 Odqj dqg Vwxo} +4<<7, qrwh wkdw �upv wkdw ehfrph frqjorphudwhv pd| gl�hu
iurp wkrvh wkdw vwd| zlwklq rqh lqgxvwu|1

6Ilup jurzwk kdv ehhq h{dplqhg lq rwkhu frqwh{wv e| Hydqv +4<;:, dqg Kdoo +4<;:,1 Wkh| whvw zkhwkhu
wkh uhodwlrqvkls ehwzhhq �up jurzwk dqg �up vl}h lv frqvwdqw iru gl�huhqw w|shv ri �upv/ dv suhglfwhg e|
Jleudw*v Odz1
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7Rxu prgho dqdo|}hv krz frpsdudwlyh dgydqwdjh lq wkh surgxfw pdunhw pd| ohdgv vrph �upv wr ehfrph
frqjorphudwhv1 Prghov wkdw suhglfw wkdw �upv ehfrph frqjorphudwhv wr ehqh�w iurp pruh h�flhqw fdslwdo
doorfdwlrq lqfoxgh Pdwvxvdnd dqg Qdqgd +4<<9,/ Vwhlq +4<<:, dqg Ioxfn dqg O|qfk +4<<9,1 Kxeedug dqg
Sdold +4<<;, suhvhqw hylghqfh iurp wkh 4<93v wkdw lv frqvlvwhqw zlwk wkhvh prghov1 Kdgorfn/ U|qjdhuw/ dqg
Wkrpdv +4<<;, surylgh pruh uhfhqw hylghqfh frqvlvwhqw zlwk d fdslwdo doorfdwlrq ehqh�w ri frqjorphudwhv1
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ì @tt�4i |�@| |�i T*@?|t �? i@U� �?_�t|h) �@�i @ |h@?t*L} ThL_�U|�L? u�?U|�L?� A��t

u�?U|�L?@* uLh4 �t @ tiUL?_�_i}hii @TThL �4@|�L? |L @?) @hM�|h@h) ThL_�U|�L? u�?U|�L?c @?_

|�ihiuLhi |@!it �?|L @UUL�?| �?|ih@U|�L?t Mi|�ii? �?T�|t� AL it|�4@|i Thi_�U|i_ L�|T�|tc

4:Iru urexvwqhvv/ zh dovr h{soruh krz lqgxvwu| vhjphqw jurzwk lv uhodwhg wr vhjphqw fdvk �rz/ erwk ri
wkh vhjphqw lq txhvwlrq dqg wkh fdvk �rz ri wkh frqjorphudwhv rwkhu vhjphqwv1 Wkh uhvxowv xvlqj fdvk �rz
dovr vkrz vwurqj vxssruw iru rxu qhrfodvvlfdo prgho1 Wkhvh uhvxowv iru vhyhudo ri wkh vxevhtxhqw wdeohv duh
dydlodeoh iurp wkh dxwkruv1

�.



�i |@!i |�i |h@?t*L} ThL_�U|�L? u�?U|�L? @?_ h�? @ hi}hitt�L? Lu *L} Lu |�i |L|@* �@*�i Lu

t��T4i?|t L? |�i *L} Lu �?T�|tc �?U*�_�?} UhLtt�ThL_�U| @?_ t^�@hi_ |ih4tG

*?'�| ' �n @� n
�[
�'�

@� *?u��| n
�[
�'�

�[
&'�

@�& *?u��| *?u&�|c E�H�

��ihi '�| hiThiti?|t L�|T�| Lu T*@?| � �? )i@h |c @?_ u��| �t |�i ^�@?|�|) Lu �?T�| � �ti_ �?

ThL_�U|�L? uLh T*@?| � uLh |�4i Tih�L_ |� � �t @ |iU�?L*L}) t��u| T@h@4i|ihc @tt�4i_ |L Mi

UL?t|@?| M) �?_�t|h)c @� �t @ T*@?|��h4 tTiU��U � i_ igiU| E�u @ T*@?| U�@?}it L�?iht @ ?i�
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|�L?t �ti_ |L U@*U�*@|i hi|�h?t�|L�tU@*i �t�?} ML|� |�i t|@?_@h_ � i_ igiU|t it|�4@|Lh @?_

@ ��i�)i@h T@?i* _�gihi?Ui it|�4@|Lh @t t�}}it|i_ M) Bh�*�U�it @?_ O@�t4@? E�bHS�� �b

6Lh �?_�t|h) t��T4i?|tc �i �ti |�i �@h|i*t4@? @?_ Bh@) E�bbe� _@|@M@ti @| |�i |�hii�
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53Zh dovr hvwlpdwh wkhvh uhjuhvvlrq htxdwlrqv xvlqj vwdqgdug �{hg h�hfwv dqg �qg vlplodu uhvxowv1 Wlph0
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zh �qg txdolwdwlyho| vlplodu uhvxowv1 Wkhvh wdeohv duh dydlodeoh iurp wkh dxwkruv1
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vhjphqw*v jurzwk udwh lv srvlwlyho| uhodwhg wr lwv rzq fdvk�rz dqg lv qhjdwlyho| uhodwhg wr rwkhu vhjphqwv fdvk
�rz iru shulskhudo glylvlrqv1 Zh dovr �qg d vwurqj qhjdwlyh uhodwlrqvkls wr uhodwlyh jurzwk lqwhudfwhg zlwk
wkh �up*v rwkhu vhjphqwv* fdvk �rz1 Wkhuh duh vhyhudo h{sodqdwlrqv iru wkh gl�huhqfhv ehwzhhq rxu uhvxowv
dqg sulru zrun1 Iluvw/ doo ri rxu gdwd lv dw wkh sodqw0ohyho dqg lv wkhq djjuhjdwhg xs wr wkh lqgxvwu|0vhjphqw
ohyho1 Wkxv/ zh fdq pruh dffxudwho| dvvhvv vhjphqw fdvk �rzv dqg vhjphqw survshfwv1 Vhfrqg/ zh lqfoxgh
yduldeohv wkdw gluhfwo| phdvxuh wkh lqgxvwu| frqglwlrqv1 Ilqdoo|/ rxu vdpsoh ri �upv lv pruh frpsuhkhqvlyh
wkdq suhylrxv vwxglhv1
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�h4t @t }��i?� ì ?L� �_i?|�u) UL?}*L4ih@|it ���U� MiUL4i t�?}*i�ti}4i?| �h4t� ì |it|
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ì �?_ |�@| UL?}*L4ih@|i �h4t @hi *itt ThL_�U|��i |�@? @hi t�?}*i�ti}4i?| �h4t Lu @

t�4�*@h t�3i� A��t _�gihi?Ui �t 4@�?*) _h��i? M) t4@**ih Tih�T�ih@* _���t�L?t Lu |�i UL?}*L4�

ih@|ic ���U� t�L� t�}?��U@?|*) *L�ih ThL_�U|���|) |�@? _L 4@�? ti}4i?|t� A��t i��_i?Ui

t�TTLh|t |�i �)TL|�it�t |�@| �h4t �?�it| �? �?_�t|h�it �? ���U� |�i) �@�i @ UL4T@h@|��i

@_�@?|@}i� A��t �t UL?t�t|i?| ��|� LT|�4@* hitL�hUi @**LU@|�L? _iU�t�L?t M) UL?}*L4ih@|it

@?_ @*tL ��|� |�i UL?}*L4ih@|i _�tUL�?| _LU�4i?|i_ M) w@?} @?_ 5|�*3 E�bbe� @?_ �ih}ih

@?_ �ui! E�bbD�� A�i i��_i?Ui �t UL?t�t|i?| ��|� UL?}*L4ih@|it �@��?} @ _�tUL�?| MiU@�ti

Lu *L�ih i�U�i?U)c ?L| ?iUitt@h�*) MiU@�ti Lu @}i?U) ThLM*i4t� witt�i�U�i?| �h4t U@? i �t|

�? i^��*�Mh��4 MiU@�ti Lu �?_�t|h) _iUhi@t�?} hi|�h?t�|L�tU@*i�

, @4�?�?} }hL�|� Lu �h4 ti}4i?|tc �i �?_ |�@| |�i }hL�|� Lu ThL_�U|��i @?_ �?ThL�

_�U|��i �h4 ti}4i?|t EML|� uLh t�?}*i�ti}4i?| �h4t @?_ UL?}*L4ih@|i �h4t� �t UL?t�t|i?|

��|� |�i 4L_i* Lu i�U�i?| }hL�|� @UhLtt M�t�?itt ti}4i?|t� 5i}4i?| }hL�|� �t t|hL?}*)

hi*@|i_ |L u�?_@4i?|@* �?_�t|h) u@U|Lht @?_ �?_���_�@* ti}4i?| ThL_�U|���|)� W? T@h|�U��

*@hc Tih�T�ih@* _���t�L?t< }hL�|� h@|it @hi ��}�*) ti?t�|��i |L ThL_�U|���|)� �L?}*L4ih@|i

�h4t }hL� *itt �? @ T@h|�U�*@h ti}4i?| �u |�i�h L|�ih ti}4i?|Et� �t 4Lhi ThL_�U|��i @?_ �u

|�i�h L|�ih ti}4i?|Et� i Tih�i?Uit @ *@h}ih TLt�|��i _i4@?_ t�LU!� 6�h4t @*tL }hL� *itt �u

|�i�h L|�ih �?_�t|h) i ��M�|t ��}�ih hi|�h?t�|L�tU@*i� W? hiUitt�L?tc UL?}*L4ih@|it |i?_ |L

U�| M@U! L? |�i�h *itt�ThL_�U|��i Tih�T�ih@* ti}4i?|t� A�i _�gihi?|�@* T@||ih? Lu i�U�i?U)

@?_ UL?}*L4ih@|i }hL�|� @UhLtt UL?}*L4ih@|it< M�t�?itt ti}4i?|tc @t �i** @t @ UL?}*L4ih@|i

_�tUL�?|c @hi UL?t�t|i?| ��|� @ ?iLU*@tt�U@* 4L_i*�

��h i��_i?Ui �t ?L| UL?t�t|i?| ��|� UL?}*L4ih@|it i T@?_�?} �?i�U�i?| _���t�L?t Lh

�2



ThL|iU|�?} |�i4 uhL4 hiUitt�L?t M) �t�?} hitL�hUit uhL4 L|�ih _���t�L?t� W?t|i@_c Tih�T��

ih@* ti}4i?|t @hi Lu|i? 4@h}�?@* _���t�L?t ��Lti }hL�|� _iU*�?it ��i? |�i) �@�i ?i}@|��i

ThL_�U|���|)� ��h �?_�?} Lu ��}� ti?t�|���|) Lu Tih�T�ih@* _���t�L?t |L ThL_�U|���|) �t @*tL

UL?t�t|i?| ��|� |�i Thi_�U|�L?t Lu 5|i�? E�bb.� �? ���U� UL?}*L4ih@|it �@�i @? @M�*�|) |L

@**LU@|i hitL�hUit @UhLtt _���t�L?t� A�iti hit�*|t �L*_ ML|� @| |�i |�hii�_�}�| 5W� UL_i *i�i*

hiTLh|i_ �? |��t T@Tih @?_ @*tL @| |�i |�L� @?_ uL�h�_�}�| *i�i*t E?L| hiTLh|i_��
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Table I       
Sample Characteristics:  Single-Segment and Multiple-Segment Firms

Sample characteristics of firms' industry operating segments.  We calculate statistics from plant-level data aggregated
into 3-digit SIC codes for each firm.  We classify single-segment versus multiple-segment firms based on 3-digit SIC 
codes.  For multiple-segment firms, main segments are segments that represent at least 25% of the firm's total ship-
ments.  We base size classifications on the previous year's real value of industry shipments relative to each industry's
median value of shipments.  We determine recession and expansion years using aggregate detrended industrial 
production.  Recession years are years in which both real and detrended industrial production decline relative to the 
previous year.  We classify years as expansion years when both real and detrended industrial production increase 
relative to the previous year.

                          Sample of Firms

Single-Segment Multiple-Segment Firms             
Firms

Total Number of Firms
Number of firms beginning of decade:  1980 13298 1929
Number of firms end of decade:  1990 17321 2357

Statistics by Industry Segments Main Segments Peripheral Segments
Number of segments - beginning of decade:  1980 13298 4880 2582
Number of segments - end of decade:  1990 17321 4745 3090

Proportion of Value of Shipments (All manufacturing industries)
Beginning of decade:  1980 21.71% 50.75% 27.53%
End of decade:  1990 26.72% 49.65% 23.63%

Average Annual Industry Segment Growth Rate

Recession years (1981-1982, 1990-1991)
   All industry segments -5.15% -0.01% -5.48%
   Firms' most productive segments a -3.54% 1.57% -4.06%
    (top 50th percentile of TFP by industry)

Expansion years (1976-1978, 1984-1988)
   All industry segments 2.46% 7.30% 2.60%
   Firms' most productive segments a 5.99% 9.66% 4.35%
    (top 50th percentile of TFP by industry)

a Productivity is total factor productivity (TFP) and is a relative measure of productivity. TFPs are standardized by dividing each TFP 

  by the standard deviation of the industry's TFP at the 3-digit level.



Table II          
Growth and Productivity over the Business Cycle:  Expansion Years

Sample characteristics of firms' industry operating segments in expansion years.  We calculate statistics from plant-level 
data aggregated into 3-digit SIC codes for each firm.  We classify single-segment versus multiple-segment firms based 
on 3-digit SIC codes.  For multiple-segment firms, main segments are segments that represent at least 25% of the firm's 
total shipments.  We base size classifications on the previous year's real value of industry shipments relative to each
industry's median value of shipments.  Number of segments is for the beginning of the period.  We classify years as 
expansion years when both real and detrended industrial production increase relative to the previous year.

                          Sample of Firms

Single-Segment Multiple-Segment Firms             
Firms      Main Segments Peripheral Segments

Characteristics of firm operating segments in expansion years (average over 1976-1978, 1984-1988)

Size Group 1:  One-quarter to one-half of the industry median
Average real growth of firm segment(s) 5.10% 9.44% 2.97%
Growth of efficient segments (top 50% of TFP) c 13.70% 17.20% 11.40%

Average productivity (TFP) of firm segment(s) c -0.200 -0.121 -0.391 b

Number of firm segments 2025 213 65

Size Group 2:  One-half to 1 times the industry median
Average real growth of firm segment(s) 3.44% 8.63% 1.86%
Growth of efficient segments (top 50% of TFP) c 9.89% 13.80% 7.95%

Average productivity (TFP) of firm segment(s) c 0.019 a 0.015 -0.298 b

Number of firm segments 1980 362 188

Size Group 3:  1 to 2 times the industry median
Average real growth of firm segment(s) 2.13% 9.08% 2.30%
Growth of efficient segments (top 50% of TFP) c 7.27% 13.56% 7.32%

Average productivity (TFP) of firm segment(s) c 0.197 a 0.120 -0.173 b

Number of firm segments 1195 412 274

Size Group 4:  2 to 5 times the industry median
Average real growth of firm segment(s) 1.43% 6.77% 3.19%
Growth of efficient segments (top 50% of TFP) c 4.82% 9.30% 6.25%

Average productivity (TFP) of firm segment(s) c 0.323 a 0.234 -0.077 b

Number of firm segments 576 547 560

Size Group 5:  greater than 5 times the industry median
Average real growth of firm segment(s) 1.10% 6.15% 4.23%
Growth of efficient segments (top 50% of TFP) c 2.67% 7.49% 6.70%

Average productivity (TFP) of firm segment(s) c 0.422 a 0.375 0.154 b

Number of firm segments 171 731 3241
a Significantly different from multiple segment firms at less than the 5% level using a 2-tailed test for the difference of the mean from 0.
b Significant difference between main and peripheral segments at less than the 5% level using a 2-tailed test for the difference of the 

   mean from 0.
c Productivity is total factor productivity (TFP) and is a relative measure of productivity. TFPs are standardized by dividing each TFP by 
  the standard deviation of the industry's TFP at the 3-digit level.



Table III        
Growth and Productivity over the Business Cycle:  Recession Years

Sample characteristics of firms' industry operating segments in recession years.  We calculate statistics from plant-level 
data aggregated into 3-digit SIC codes for each firm.  We classify single-segment versus multiple-segment firms based 
on 3-digit SIC codes.  For multiple-segment firms, main segments are segments that represent at least 25% of the firm's 
total shipments.  We base size classifications on the previous year's real value of industry shipments relative to each
industry's median value of shipments.  Number of segments is for the beginning of the period.  We classify years as 
recession years when both real and detrended industrial production decrease relative to the previous year.

                          Sample of Firms

Single-Segment Multiple-Segment Firms             
Firms Main Segments Peripheral Segments

Characteristics of firm operating segments in recession years (Average over 1981-1982, 1990-1991)

Size Group 1:  One-quarter to one-half of the industry median
Average real growth of firm segment(s) -1.50% 2.16% -2.30%
Growth of efficient segments (top 50% of TFP) c 7.57% 7.31% 4.79%

Average productivity (TFP) of firm segment(s) c -0.272 -0.169 -0.582 b

Number of firm segments 3380 116 31

Size Group 2:  One-half to 1 times the industry median
Average real growth of firm segment(s) -3.93% 0.64% -6.44%
Growth of efficient segments (top 50% of TFP) c 3.12% 6.49% 0.66%

Average productivity (TFP) of firm segment(s) c -0.037 a -0.076 -0.481 b

Number of firm segments 3458 222 92

Size Group 3:  1 to 2 times the industry median
Average real growth of firm segment(s) -5.10% -0.75% -8.10%
Growth of efficient segments (top 50% of TFP) c -0.03% 4.77% -3.11%

Average productivity (TFP) of firm segment(s) c 0.173 a 0.061 -0.198 b

Number of firm segments 2495 341 130

Size Group 4:  2 to 5 times the industry median
Average real growth of firm segment(s) -5.50% -1.07% -5.35%
Growth of efficient segments (top 50% of TFP) c -1.90% 1.52% -0.36%

Average productivity (TFP) of firm segment(s) c 0.314 a 0.188 -0.131 b

Number of firm segments 1616 630 390

Size Group 5:  greater than 5 times the industry median
Average real growth of firm segment(s) -6.20% -0.84% -4.20%
Growth of efficient segments (top 50% of TFP) c -3.16% 0.60% -0.78%

Average productivity (TFP) of firm segment(s) c 0.379 a 0.373 0.175 b

Number of firm segments 1226 1305 3967
a Significantly different from multiple segment firms at less than the 5% level using a 2-tailed test for the difference of the mean from 0.
b Significant difference between main and peripheral segments at less than the 5% level using a 2-tailed test for the difference of the 

   mean from 0.
c Productivity is total factor productivity (TFP) and is a relative measure of productivity. TFPs are standardized by dividing each TFP by 
  the standard deviation of the industry's TFP at the 3-digit level.



 Table IV
Firm Industry Segment Growth

Regressions test the effects of plant-level productivity and industry-level demand on firm industry segment sales growth for
single-segment and multiple-segment firms.  The dependent variable, firm segment growth, is growth less the industry
average for the entire period.  Segment size and productivity are industry adjusted in each year.  Data are aggregated into firm
three-digit SIC codes for industry segments from underlying plant-level data.  We estimate the regressions using unbalanced 
panel regressions allowing for correlated residuals within panel units.  Significance tests are conducted using heteroskedasticity-
consistent standard errors following Huber-White. Data are yearly from 1975 to 1992. (p-values are in parentheses.)

Dependent Variable:  Firm Industry Segment Growth       Test for Significant Diff.:

All Firms Single Multiple Multiple Segment Interaction

Variable Industry Segments Segment Firms Segment FirmsVariable (p-value) h

Constant -0.052 0.039 -0.123
(.000)a (.002)a (.000) a (.000) a

     Industry Returns to Scale (λ) d 0.092 0.036 0.194
(.000)a (.010)a (.000) a (.000) a

     Change in aggregate industry 0.688 0.627 0.805
           shipments (.000)a (.000)a (.000) (.000)a

     Firm segment productivity (TFP) e
0.079 0.081 0.084
(.000)a (.000)a (.000) a (.013) b

     Change in Shipments*TFP 0.041 0.051 0.009
(.002)a (.001)a (.717) (.115) 

     ln( lagged firm segment size ) -0.002 0.172 -0.004
 (coefficient*10,000,000) (.264) (.000)a (.032) b (.000) a

     Number of plants owned by firm -0.314 -23.290 -0.279
           (beginning of year, coeff*1,000) (.000)a (.000)a (.000) a (.000) a

Firm Multiple Segment Variables

    Other segment's weighted TFP f
-0.007 -0.008
(.002)a (.000) a

    Relative demand * other segments -0.006 -0.008
        weighted TFP g

(.006)a (.001) a

     Other segment's weighted -0.023 -0.051
       Returns to Scale (λ) f (.000)a (.000) a

Total Industry Segment Years 400,046 251,927 148,119

Chi - Squared Statistic 12257.56 8977.01 4396.03

Significance Level (p-value) <1% <1% <1%

a, b, c :  Significantly different from 0 at the 1%, 5%, and 10% levels, respectively, using a 2-tailed test.
d
 Returns to scale, λ, is calculated at the three-digit industry segment level by imposing homogeneity of degree λ to input 

   demand equations when estimating a translog production function.
e
 Total Factor Productivity (TFP) is calculated using a translog production function.

f Other segments' productivity (and returns to scale) are weighted averages of the firm's other segment(s) weighted by the  segment(s) sales.
g Relative industry demand is interacted with other segments' productivity and equals one (zero, minus one) when the 

   segment's change in shipments at the industry level is greater (equal, less) than that of the firm's median segment.  
h
 Signficance test for a multiple-segment dummy variable interacted with each independent variable in a regression with all firm segments.



 Table V
Conglomerate Industry Segment Growth

Regressions test the effects of plant-level productivity and industry-level demand on firm industry segment sales
growth for main divisions ( greater than 25 percent of firm sales) and peripheral segments of multiple segment firms.  
The dependent variable, firm segment growth, is growth less the industry average for the entire period.  Other variables
are as defined in Table IV.  We estimate the regressions using unbalanced panel regressions allowing for correlated
residuals within panel units.  Significance tests are conduced using heteroskedasticity-consistent standard errors
following Huber-White. Data are aggregated into firm three digit industry segments from underlying plant-level data with 
yearly observations from 1975 to 1992. (p-values are in parentheses.)

Dependent Variable:  Firm Industry Segment Growth Test for Significant Diff.

Multiple Segment Firms Main - Peripheral Segment
Variable Main Segment(s) Peripheral Segment(s) Firms (p-value)

Constant -0.077 -0.274

(.035)b (.000)a (.075)c

     Industry Returns to Scale (λ) 0.166 0.151
(.000)a (.000)a (.963)

     Change in aggregate industry 0.840 0.817
           shipments (.000)a (.000)a (.624)

     Firm segment productivity (TFP) 0.064 0.095
(.000)a (.000)a (.000)a

     Change in Shipments*TFP -0.070 0.042
(.095)c (.189) (.032)b

     ln( lagged firm segment size ) -0.015 -0.005
 (coefficient*10,000,000) (.197) (.026)b (.405)

     Number of plants owned by firm -0.587 0.001
           (beginning of year, coeff*1,000) (.000)a (.974) (.000)a

Firm Multiple Segment Variables

    Other segment's weighted TFP 0.003 -0.002
(.349) (.600) (.190)

    Relative demand * other segments -0.005 -0.014
        weighted TFP (.060)c (.001)a (.059)c

     Other segment's weighted -0.031 0.122
       Returns to Scale (λ) (.003)a (.103) (.001)a

Total Industry Segment Years 56,132 91,987

Chi - Squared Statistic 1701.25 2758.86

Significance Level (p-value) <1% <1%

a, b, c :  Significantly different from 0 at the 1%, 5%, and 10% levels, respectively, using a 2-tailed test.



Table VI
Economic Significance of Regression Results

Predicted real growth rates of conglomerate and single-segment firms as productivity and change in shipments
varies from the 25th to the 75th percentiles.  We compute these predicted growth rates holding all variables
except productivity and change in industry shipments at their sample medians.  

Predicted Real Growth Rates using coefficient estimates from Tables IV and V:
Variables taken at the respective sample medians.

Growth Rate at the: 25th 50th 75th
Percentile Percentile Percentile

Varying Total Factor Productivity:

Single-segment Firms (own productivity data): 0.36% 4.55% 8.59%
     Productivity data from conglomerates' main segments 3.20% 6.66% 10.40%
       (Both use coefficients from Table 5, column 2)

   Conglomerate Firms: 
     All Segments -0.69% 3.18% 7.00%
       (using coefficients from Table 5, column 3)

     Main Segments 4.65% 7.32% 10.14%
       (using coefficients from Table 6, column 1)

     Peripheral Segments (own productivity data) -4.26% -0.29% 4.81%
     Productivity data from conglomerates' main segments -3.06% 0.98% 5.34%
       (Both use coefficients from Table 6, column 2)

Varying Change in Industry Shipments: 

Single-segment Firms (own data): 1.87% 4.55% 7.08%
     Data from conglomerates' main segments 4.02% 6.93% 9.63%
       (Both use coefficients from Table 5, column 2)

   Conglomerate Firms: 
     All Segments (own data) -0.72% 3.11% 6.84%
       (Using coefficients from Table 5, column 3)

        Main Segments 3.50% 7.32% 10.80%
       (using coefficients from Table 6, column 1)

        Peripheral Segments -3.66% 0.29% 4.26%
     Shipments data from conglomerates' main segments -3.51% 0.26% 3.75%
       (Both use coefficients from Table 6, column 2)



 Table VII
Conglomerate Industry Segment Growth in Recession Years

Regressions test the effects of plant-level productivity and industry-level demand on firm industry segment sales
growth for main divisions and peripheral segments of multiple segment firms in recessions.  Recession years
are 1981, 1982, 1990 and 1991 - identified using detrended and aggregate industrial production.
The dependent variable, firm segment growth, is growth less the industry average for the entire period.  Other variables
are as defined in Table IV.  Data are aggregated into firm three digit industry segments from underlying plant-level data. 
We estimate the regressions using unbalanced panel regressions allowing for correlated residuals within panel units.
Significance tests are conduced using heteroskedasticity-consistent standard errors following Huber-White. Data 
are yearly from 1975 to 1992. (p-values are in parentheses.)

Dependent Variable:  Firm Industry Segment Growth in Recession Years Test for Significant Diff.

Multiple Segment Firms Main - Peripheral Segment
Variable Main Segment(s) Peripheral Segment(s) Firms (p-value)

Constant -0.046 -0.187

(.514)  (.218)  (.152)

     Industry Returns to Scale (λ) 0.129 0.180
(.079)c (.046)b (.671)

     Change in aggregate industry 0.624 0.697
           shipments (.000)a (.000)a (.307)

     Firm segment productivity (TFP) 0.051 0.088
(.000)a (.000)a (.000)a

     Change in Shipments*TFP -0.139 0.167
(.133)  (.024)b (.010)a

     ln( lagged firm segment size ) -0.031 -0.011
 (coefficient*10,000,000) (.098)c (.001)a (.321)

     Number of plants owned by firm -0.081 0.272
           (beginning of year, coeff*1,000) (.696) (.018)b (.139)

Firm Multiple Segment Variables

    Other segment's weighted TFP -0.002 -0.018
(.706) (.050)b (.147)

    Relative demand * other segments -0.003 -0.012
        weighted TFP (.633) (.167) (.367)

     Other segment's weighted -0.059 -0.021
       Returns to Scale (λ) (.018)b (.889) (.018)b

Total Industry Segment Years 12,337 18,667

Chi - Squared Statistic 259.86 432.65

Significance Level (p-value) <1% <1%

a, b, c :  Significantly different from 0 at the 1%, 5%, and 10% levels, respectively, using a 2-tailed test.



 Table VIII
Peripheral Division Growth in Recession Years

Regressions test the effects of plant-level productivity and industry-level demand on firm peripheral segment sales growth.
Regressions are estimated for peripheral divisions based on the conglomerates main divisions' sensitivity  to recessions.   
High (low) sensitivity main divisions are conglomerates whose main division's industry experiences a change in industry 
industry shipments in the upper (lower) fiftieth percentile in recession years 1981, 1982, 1990 and 1991.
The dependent variable, firm segment growth, is growth less the industry average for the entire period.  Other variables
are as defined in Table IV.  Data are aggregated into firm three digit industry segments from underlying plant-level data. 
We estimate the regressions using unbalanced panel regressions allowing for correlated residuals within panel units.
Significance tests are conduced using heteroskedasticity-consistent standard errors following Huber-White. Data are yearly 
 from 1975 to 1992. (p-values are in parentheses.)

Dependent Variable: Peripheral Division Growth in Recession Years

Peripheral Segments Test for Significant Diff.
Main Segment(s) Sensitivity to Recession Low - High Sensitivity

Variable Low Sensitivity High Sensitivity Firms (p-value)

Constant -0.204 -0.234

(.262)  (.393)  (.709)

     Industry Returns to Scale (λ) 0.129 0.248
(.331)  (.042)b (.504)

     Change in aggregate industry 0.754 0.670
           shipments (.000)a (.000)a (.513)

     Firm segment productivity (TFP) 0.095 0.081
(.000)a (.000)a (.262)

     Change in Shipments*TFP 0.322 0.047
(.011)b (.589)  (.077)c

     ln( lagged firm segment size ) -0.045 -0.008
 (coefficient*10,000,000) (.012)b (.021)b (.048)b

     Number of plants owned by firm 0.744 0.121
           (beginning of year, coeff*1,000) (.007)a (.382) (.057)c

Firm Multiple Segment Variables
    Other segment's weighted TFP -0.029 -0.005

(.033)b (.684) (.201)

    Relative demand * other segments -0.016 -0.013
        weighted TFP (.214) (.272) (.925)

     Other segment's weighted 0.047 -0.041
       Returns to Scale (λ) (.764)  (.891) (.818)

Total Industry Segment Years 9,641 9,026

Chi - Squared Statistic 235.92 208.77

Significance Level (p-value) <1% <1%

a, b, c :  Significantly different from 0 at the 1%, 5%, and 10% levels, respectively, using a 2-tailed test.



Table IX
Economic Significance in Recessions

Predicted real growth rates of conglomerate and single-segment firms as productivity and change in shipments
varies from the 25th to the 75th percentiles.  We compute these predicted growth rates holding all variables
except productivity and change in industry shipments at their sample medians.  

Predicted Real Growth Rates using coefficient estimates from Tables VII and VIII:
Variables taken at the respective sample medians.

Growth Rate at the: 25th 50th 75th
Percentile Percentile Percentile

Varying Total Factor Productivity:

   Conglomerate Firms: 
     Main Segments -0.27% 1.97% 4.55%
       (using coefficients from Table 8, column 1)

     Peripheral Segments (own productivity data) -8.37% -4.17% -0.01%
       (using coefficients from Table 8, column 2)

     Peripheral segments (productivity data from main segmen -7.49% -3.78% 0.30%

     Peripheral Segments with: 
          Parent main division less sensitive to recessions -7.79% -3.19% 1.40%
             (using coefficients from Table 9, column 1)

          Parent main division more sensitive to recessions -8.79% -4.90% -1.13%
             (using coefficients from Table 9, column 2)

Varying Change in Industry Shipments: 

   Conglomerate Firms: 
     Main Segments -0.47% 1.97% 4.05%
       (using coefficients from Table 8, column 1)

     Peripheral Segments (own shipments data) -7.07% -4.17% -0.01%
       (using coefficients from Table 8, column 2)

     Peripheral segments (shipments data from main segments) -6.88% -3.88% -1.43%

     Peripheral Segments with: 
          Parent main division less sensitive to recessions -5.90% -3.19% -0.40%
             (using coefficients from Table 9, column 1)

          Parent main division more sensitive to recessions -7.61% -4.90% -2.21%
             (using coefficients from Table 9, column 2)



 Table X
Conglomerate Firms that Become Single Segement Firms

Regressions test the effects of firm and industry-level variables on segment sales growth for conglomerate firms that become
single industry segment firms.  The dependent variable, firm segment growth, is growth less the industry average for the entire
period.  Other variables are as defined in Table IV.  We estimate the regressions using unbalanced panel regressions allowing
for correlated residuals within panel units.  Significance tests are conduced using heteroskedasticity-consistent standard errors
following Huber-White. Data are aggregated into firm three digit industry segments from underlying plant-level data with 
yearly observations from 1975 to 1992. (p-values are in parentheses.)

Dependent Variable:  Firm Industry Segment Growth                               

Conglomerate Firms that Become Test for Significant Diff.
Single Segment Firms Firms that remainColumn 1 - Column 3 

Conglomerate Period Single Segment Period Conglomerates(p-value)

Constant -.286 -.183 -.184

(.000)a (.001)a (.000)a (.000)a

     Industry Returns to Scale (λ) .137 .274 .207

(.014)b (.000)a (.000)a (.247)

     Change in aggregate industry .807 .812 .815

           shipments (.000)a (.000)a (.000)a (.773)

     Firm segment productivity (TFP) .096 .090 .080
(.000)a (.000)a (.000)a (.011)b

     Change in Shipments*TFP -.048 .057 .010
(.418) (.417) (.729) (.325) 

     ln( lagged firm segment size ) -.028 .163 -.004

 (coefficient*10,000,000) (.540) (.018)b (.043)b (.583)

     Number of plants owned by firm -.515 -23.717 -.251

           (beginning of year, coeff*1,000) (.040)b (.000)a (.000)a (.319)

Firm Multiple Segment Variables

    Other segment's weighted TFP .000 -.014

(.987) (.000)a (.004)a

    Relative demand * other segments .000 -.012

        weighted TFP (.987) (.000)a (.021)b

    Other segment's weighted .166 .001

       Returns to Scale (λ) (.009)a (.973) (.026)b0.026

Total Industry Segment Years 23,778 19,944 105,390

Total Firms 1,228 1,747

Chi - Squared Statistic 941.95 570.41 3082.18

Significance Level (p-value) <1% <1% <1%

a, b, c :  Significantly different from 0 at the 1%, 5%, and 10% levels, respectively, using a 2-tailed test.



 Table XI
Robustness Tests:  Including Industry Cash Flow

Regressions include industry-level cashflow to test the robustness of prior results to alternative measures of the potential for 
inefficient resource allocation.  We include both industry cashflow for the segment in question and for the firm's other segments. 
We interact the industry cashflow of the other firm's segment(s) with the weighted productivity of these segments.  
As before, the dependent variable, firm segment growth, is growth less the industry average for the entire period.  Other 
variables are as defined in Table IV.  Data are aggregated into firm three digit industry segments from underlying plant-level data.  
We estimate the regressions using unbalanced panel regressions allowing for correlated residuals within panel units.
Significance tests are conduced using heteroskedasticity-consistent standard errors following Huber-White. Data are yearly 
 from 1975 to 1992. (p-values are in parentheses.)

Dependent Variable:  Firm Industry Segment Growth                               

Conglomerate Firms that Become Test for Significant Diff.
Single Segment Firms Firms that remainColumn 1 - Column 3 

Conglomerate Period Single Segment Period Conglomerates(p-value)

Constant -.300 -.191 -.056

(.001) a (.006) a (.219) (.013) a

     Industry Returns to Scale (λ) .128 .281 .208

(.036) (.000)a (.000)a (.231)

     Industry Cashflow -.011 .005 -.001

(.721) (.865) (.953) (.791)

     Change in aggregate industry .806 .812 .817

           shipments (.000) a (.000) a (.000)a (.716)

     Firm segment productivity (TFP) .096 .090 .081
(.000) a (.000) a (.000)a (.014) b

     Change in Shipments*TFP -.048 .057 .011
(.418) (.417) (.702) (.318) 

     ln( lagged firm segment size ) -.025 .164 -.005

 (coefficient*10,000,000) (.585) (.018)b (.016)b (.643)

     Number of plants owned by firm -.516 -23.705 -.273

           (beginning of year, coeff*1,000) (.040) b (.000) a (.000)a (.364)

Firm Multiple Segment Variables

    Other segment's weighted TFP -.006 .004

(.787) (.740) (.713)

    Relative demand * other segments .000 -.012

        weighted TFP (.977) (.000)a (.022) b

    Other segment's weighted .185 -.097

       Returns to Scale (λ) (.009) a (.013)b (.001) a

    Other segment's weighted .021 -.082

       Industry Cashflow (.566) (.000)a (.010) a

    Industry Cashflow* other segments .013 -.037

        weighted TFP (.783) (.194) (.368)

Total Industry Segment Years 23,778 19,944 105,390

Total Firms 1,228 1,747

Chi - Squared Statistic 943.72 570.77 3136.79

Significance Level (p-value) <1% <1% <1%

a, b, c :  Significantly different from 0 at the 1%, 5%, and 10% levels, respectively, using a 2-tailed test.


